Abstract. The use of Flash as a web-based multimedia development tool has spread lately. Although a big effort has gone into improving its accessibility, there are still accessibility gaps requiring programming or purchase from another supplier. This makes building an accessible Flash application an ad hoc, complex and time-consuming task. With the aim of lightening the accessibilityrelated workload, we have implemented a toolkit that helps to create accessible multimedia Flash resources. This toolkit specifies the accessibility features as XML configuration files. It includes a library that works like a wrapper abstracting the logic layer of the different events and iterations from the physical layer. This way, new functionalities can easily be added. Additionally, it has been successfully used to build teaching and teaching support systems.
Introduction
Multimedia tools for developing applications and contents on the Internet are in widespread use. Very often their use is debatable and merely ornamental. In other cases, though, they are indispensable, for example, to build teaching or teaching support systems. Multimedia resources are a key component in this kind of systems. In this scenario, there are several solutions, although the market is now moving towards the use of Flash to develop multimedia applications embedded in web pages 1 . Until 2002, using Flash to develop accessible multimedia contents was a one-off, tough and complex task. Additionally, the developed contents were not compatible with standard assistive technologies. However, the release of Flash MX marked a shift towards the improved construction of accessible Flash-based resources.
Macromedia Flash MX and Flash Player 6 (Adobe bought up Macromedia at the end of 2005 and is now the owner of Flash) are the first accessible versions of Flash platforms. Developers can use Flash MX to create US guideline-compliant accessible multimedia applications [1] . To assure accessibility on Microsoft Windows systems, Flash uses the Microsoft Active Accessibility (MSAA) API. Even so, these features are limited and do not guarantee adequate accessibility and usability for some types of applications and disabilities. For example, it overlooks key aspects like the application context, scanning input methods, captioning, languages... These are elementary features for developing activities or support material for teaching children with special educational needs (SEN). Developers, then, are left with two alternatives: develop the application ad hoc to solve a specific problem or buy special-purpose libraries to meet those accessibility needs. The first alternative calls for specialized developers, increasing the cost of production and reducing reuse. The second entails the purchase of external libraries, supposing that they exist and meet the general and special needs. Generally, more than one library will be necessary to meet the application's needs.
This raises several questions: Wouldn't it be better to have a wrapper integrating and abstracting accessibility needs? And to be able to easily integrate and use any new accessibility functionality you want to add as just another library? And even be able to have an external configuration specification for any Flash application defining the necessary accessibility requirements depending on the user profile?
In response to these problems, we designed the Accessibility Toolkit (ATK). This toolkit facilitates the creation of accessible Flash applications, allowing the definition, configuration and use of accessibility elements in a simple and reusable manner. The creation of ATK is part of the framework described in [2] . It is being applied in the Proyecto Aprender (Learn Project) [3] and Internet en la Escuela (Internet at School) [4] projects, and works like a Flash accessibility wrapper.
This article is organized as follows. The next section summarizes the work related to multimedia accessibility and Flash in order to analyse Flash's accessibility properties. Then the philosophy underlying this paper and the solution implemented through the development of the Flash accessibility libraries is presented. Finally, we present the results, conclusions and future lines of research. SVG (Scalable Vector Graphics) [5] is a language describing graphics and graphical applications that has become an alternative to Flash for rendering multimedia content on the web. It is a W3C recommendation based on XML and CSS that has a number of strengths: it is an open standard, allowing different compatible implementations; it is easy to edit; the graphics code can be easily searched; and one CSS can be used for several graphics. Although more and more browsers are including a SVG viewer and plug-ins have been developed, it is less commonly used than Flash.
Related Work
As regards add-on libraries containing accessibility features and operating as extensions of Flash, worthy of note are Hi-Caption [6] and Caption Component (CC) for Flash [7] . They manage captions and synchronize files with the respective text and videos in different formats. Zoomyfier [8] can create and integrate zoom and panoramic applications into Flash to improve viewing for visually impaired people.
Another notable option is AccRepair [9] , which is useful for rapidly and effectively verifying compliance standards set out by US Section 508. Specifically, it defines a
